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Abstract 
The use of technology to extend and change the daily experience of education in traditional 
classrooms continues to rise. The Alberta government is committed to using technology in 
classrooms and has provided direct funding to install an LCD projector and an interactive 
whiteboard in nearly every classroom in the province. Motivating this change is a common belief 
that technology will engage students and transform the classroom into a learning environment in 
which younger generations can understand and excel. This study evaluated those beliefs in the 
context of another common technology; student response systems. A comparison was made 
between science units taught with and without these systems to answer the following question: Do 
student response systems increase class engagement and summative achievement? This study 
concluded that in public high school science classrooms these systems increased some measures of 
engagement but did not significantly improve student exam scores. 
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Chapter 1: Introduction 
Over the past fifteen years and across the three schools I have worked at I have seen 
technology bloom from an almost curious side note in designated labs, to a daily reality for all 
teachers and students across all disciplines. School and district announcements arrive in our inbox, 
not our mailbox. Student evaluation and attendance records are kept current and online for each 
class instead of in paper planners and binders. Each new curriculum revision includes the integration 
of technology across all units, and each new resource and text includes an accompanying website 
with computer-based learning objects, not binders with paper answers and paper activities. 
Technology has already brought great daily changes to a teacher's routine. Yet the vision of school 
boards and the aim of government are to increase the use of technology even more. 
The first technology wave was centered on organization and data collection. Numbers 
correlate to dollars in education circles, and nothing can crunch numbers like computers. The 
current wave has shifted focus. It is in our classrooms now and part of our daily interaction with 
students. LCD projectors, interactive whiteboards, video conference suites, student response 
systems, flip cameras, Chromebooks, and iPads physically change the teaching space. Blogs, wikis, 
social networks, interactive web technologies like Edmodo and Moodie, combined with 
smartphones or iPods change the temporal space as well. It is now expected that instruction be 
infused with media and that interaction be possible between all parties anywhere and at any time. 
This is a paradigm shift in education. 
The pace of this substantial technological introduction and pedagogical shift has been swift. 
Many teachers are no longer using tools they learned about in University or saw modeled in classes 
when they were students. Instead they use devices that are completely new and often intimidating. 
Some tools are now universal in our classrooms because they have been shown to improve 
engagement, like interactive whiteboards (Holderied, 2011, p. 29; "Whiteboards Boost Learning", 
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2007). Other tools enhance creativity or allow the demonstration of learning in entirely new ways, 
like video creation or multimedia tools and improve motivation, engagement and higher order 
thinking in the classroom (Brown, 2007, p. 120) However, many technologies seem to only provide a 
different way of doing activities already possible in classrooms and this brings up questions of 
practice and value. Which tools should be used? How can these tools be most effectively used by 
teachers? What methods yield the desired outcomes? This study will focus on one such tool, student 
response systems (SRS) and their use in traditional high school classrooms. 
Student response systems are a type of technology that allows students to become actively 
involved in class lectures or with presented material. The devices resemble simplified remote 
controllers that students take with them to their seats. They are sometimes also called clickers or 
responders. During the class, the teacher may ask students to select an answer to a projected 
question, or to give some other kind of feedback. The selections students make are instantly and 
dynamically presented on screen. The instructor can use this information to review material or 
change the direction a lecture is going. A specific brand of these devices is called SMART Response 
systems. It is produced by SMART Technologies and will be the technology used in this study. SMART 
Response systems go further than most response systems and allow students to enter complex 
answers using a full numeric keypad. In addition, these devices can be used to collect student 
answers for an entire test, giving them instant feedback on that assessment. This study will 
determine the effectiveness of student response systems at increasing engagement in class and 
improving achievement on instruction unit examinations. 
The Problem 
Rationale 
In 2009 the Peace Wapiti School Division in Alberta was granted funds for a project focused 
on infusing technology into traditional classrooms. That project brought new laptops, SMART 
2 
boards, and SMART Response systems into all the major high schools within that division. Teachers 
both in and out of the project's focus were able to experiment with those new technologies in their 
own classrooms. As a result, those teachers and the division had questions about their proper use 
and effectiveness. As a participant in the project, as well as a recognized leader in technology within 
the district, I was well placed to conduct investigative research to explore the link between Student 
Response Systems {SRS) and student engagement and achievement. In answering this question, the 
study will also inform administrators considering the purchase of SRS, and help form guidelines for 
best practice regarding student response systems in face-to-face classrooms. 
Theoretical Framework 
The purpose of this study was to examine the use of SRS in high school science classrooms 
and ascertain if this technology increased engagement and improved achievement. The study was 
essentially pragmatic and the outcomes include information and recommendations to inform Peace 
Wapiti School Division or any school division policy relating to the purchase and deployment of SRS. 
Statement of the Problem 
Technology is entering high school classrooms at an increasing rate . Student response 
systems are an example of such technology and little research exists on how it is linked to 
engagement and achievement in a high school science context. By manipulating the use of this 
technology in two science classrooms at two different schools, this study contributes to that body of 
research which can be used to inform school administrators about the benefits and limitations of 
purchasing and encouraging the use of SRS. 
Study Questions and Hypothesis 
When exploring technology in the classroom, some initial questions arise. How is technology 
being used? What pieces or devices are common to most classrooms? What resources or avenues of 
support are available to staff who choose to use them? Answering these questions was important to 
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the initial stages of this study to identify a baseline of technology use and practice. Two high schools 
in the Peace Wapiti School division were found to be at a similar stage of development in using 
technology in science classrooms. Both were well established in using LCD projectors, interactive 
whiteboards, and supportive online technology like Moodie. At each location, teachers had just 
obtained SMART Response systems and were interested in exploring these devices further. This 
created an opportunity for this study to have a relevant and timely impact on teacher practice 
within the division. 
The two main questions of this study relate to engagement and achievement. Does the use 
of SRS in traditional classrooms positively affect student engagement in daily activities? Does the 
use of these devices in traditional classrooms positively affect student achievement on unit 
summative exams? My hypothesis was that using student response systems in traditional 
classrooms would have a positive effect on engagement, but little effect on achievement as 
measured by summative assessments. The rationale for this hypothesis came in part from my 
experience and insight into using technology with students over the past fifteen years. Students 
were predicted to show an increase in engagement because they would be using a new, yet familiar 
gadget. By using devices familiar to an iPod or smartphone, students would understand requested 
interaction and almost naturally engage. However, the learning or science content was not going to 
be changed during this study to connect better with students' lives so their interest was predicted to 
be piqued by the method of delivery, not by the nature of the subject content. In addition, it was 
predicted that there would be a small positive effect favouring SRS for student achievement among 
weaker to mid-level students who do not engage well under traditional questioning methodologies. 
However, stronger students respond to teacher questioning and often initiate their own lines of 
inquiry to better understand subject matter and were predicted to remain unaffected by SRS in 
terms of achievement. 
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Delimitations and Limitations 
The main delimitations of this study were sample size and subject area . In order to achieve a 
manageable sample, this study was limited to three different classes at two different schools within 
the Peace Wapiti School division. While most of the communication between participants and the 
researcher was electronic, a certain amount of face-to-face meeting and instruction was necessary. 
Since the Peace Wapiti School Division is a rural district and covers a large geographical area, the 
study needed to be limited to only two schools to reduce travel time and maintain communication. 
Science was the subject area of focus, specifically the area of Biology. Science curriculum 
still retains a strong focus on content and hosts many activities that are easily integrated with 
technology. This allowed a more complete use of the interactive response systems during 
instruction . Nearly every day, students were able to answer short retention questions, or voice their 
interpretation of data to the teacher and the class through the SRS. In summative assessments, 
science instruction also makes use of multiple-choice, true/false, and numerical response test 
questions, which supported a valid quantitative measure of achievement. 
There were several limitations of this study. Perhaps the greatest was the availability of 
instructors skilled in the use of SMART Response systems. The technology had only recently been 
introduced to the Peace Wapiti School Division, and only a few had been provided for each school. 
They were in use more as a novelty than as a serious, daily tool. The lack of skilled instructors was a 
further limitation in the selection of subject matter and age group. While it was the intent of this 
study to focus on high school science instruction across all grade levels, the scope was reduced to 
only grade eleven Biology classes. The only teacher, aside from me, that was found with any level of 
comfort with the technology was a student teacher working in grade eleven Biology at site B. Having 
this comfort was seen as necessary for a study on SRS (Premkumar & Coupal, 2008, p. 149). 
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A conceptual limitation existed in the ability to accurately measure engagement on self-
report surveys. Engagement is a complex concept and requires a high degree of self-awareness to 
recognize and report on a survey. To some extent this problem was reduced by comparing the 
students' self-reported level of engagement to the professional instructor's report of class 
engagement. 
The willingness of instructors to participate in this study was also a concern . In order for any 
correlations to be valid, the contrasted units of study would need to be well designed, equally 
weighted, and delivered in a similar manner. That placed significant demands on the recruited 
instructors and their students, with no direct benefit realized by the same groups. This may have led 
to some errors or concerns indicated later in the study. 
Definition of Terms 
Some of the terms and operational definitions used in this study are defined here. 
1. Student interactive response system (SRS): This is a classification of a 
technological device that allows students to give and receive feedback during a class 
lesson. 
2. SMART Response systems: This is an interactive response system built by 
Calgary-based SMART Technologies. This study used SMART Response system 
devices. 
3. Moodie: This is an online learning management system (LMS) that allows the 
easy creation of educational activities for face-to-face or distance education. This 
study used Moodie to facilitate the deployment of participant surveys. 
4. Engagement: Engagement is the amount of interest and participation 
demonstrated or reported by students in a class environment. The measure of 
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Summary 
engagement in this study was a score on a self-report survey administered to both 
students and teachers. 
5. Achievement: Achievement is the percentage correct score earned on a 
summative exam. The measure of achievement in this study was the numerical 
value of test scores on summative unit exams given at the conclusion of a unit of 
study. 
The challenge of using technology appropriately in classrooms is growing. A new generation 
of students is coming into class with exposure to tools most teachers do not comprehend . However, 
simply acquiring any available technology, even from other educational contexts, does not directly 
translate into the desirable goals of increasing engagement and improving achievement. The 
outcome of this study will determine the correlations between the use of student response systems 
and measures of student engagement and academic achievement. The study will also provide some 
recommendations on the appropriate use of student response systems in high school science 
classrooms. 
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Chapter 2: Literature Review 
Historical Overview 
While it is possible to argue technology has been present in classrooms since students could 
carry slates, it is not until the current generation that connected electronic technology has so 
thoroughly invaded all aspects of our students' lives. Marc Prensky (2001) wrote a watershed article 
on Digital Natives, Digital Immigrants, wherein he describes how growing up with an infusion of 
technology may have changed the brain structure of students. This work has influenced most 
programs in education that have scrambled to include just about anything electronic in an attempt 
to connect with today's youth. However, further work has offered some criticism on Prensky's 
classification. Bennett, Manton, and Kervn (2008) point out that terms like Digital Natives and 
Immigrants cause a sense of moral panic, especially for those who are Immigrants, and should be 
tempered when considering the implications in education. Whether or not this classification is valid, 
the influence of technology is profound, increasing, and focused on young minds. 
Current Research literature 
Survey 
The majority of research available on SRS in classrooms includes a survey component. While 
varying by length or format, they consistently cover these areas: engagement, perceived educational 
benefit, ease of use, and classroom environment. In each of these categories, the results indicate 
strongly that students and teachers are positive about SRS use and report many perceived benefits. 
Carmichael's survey of approximately 200 introductory Biology students concluded that 
92.6% of students report SRS makes classes more interactive than traditional post-secondary 
classrooms (2009, p. 59) . Teaching staff also report higher levels of student engagement. "One 
study, conducted at the University of Wisconsin, involved 3500 students in 28 courses and 19 
disciplines and found that 93.5% of faculty strongly agreed/agreed that students were more 
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engaged and 72% strongly agreed/agreed that clickers benefited learning" {EIIozy, 2007, as cited in 
Terrion & Aceti, 2012, p. 3). To further explain these statistics, many studies include anecdotes of 
selected student quotations that support their findings of increased engagement. Skinner's study of 
an anatomy and physiology course reported that students, "cheered for the correct answers and 
winced for the incorrect ones- but quickly asked why their answer was incorrect" {2009, p. 23). 
Another report of increased interest states, "Students reported that they were twice as likely to 
work on a problem presented during class if answers were submitted by clicker than by show of 
hands" (Cutts et al, 2004, as cited in Caldwell, 2007, p. 13). 
Reports of increased engagement are not universal. In a large study of introductory 
psychology students and SRS use, Morling, McAuliffe, Cohen, and Dilorenzo found no significant 
report of increased engagement {2008) . This study made efforts to keep the SRS class and the 
traditional class as similar as possible. To that end, they did not have instructors change their 
pedagogical approach based on results from SRS. This is most likely the reason for students 
reporting little improvement in engagement as many studies have shown "merely incorporating 
clickers into a course does not mean more learning will necessarily occur; rather, clicker-
effectiveness as a learning tool is activated when they are used as a component of a constructivist, 
student-centered pedagogy" (Jusdon & Sawada, 2002; Kirkwood & Price, 2005; MacArthur & Jones, 
2008; Mayer et al., 2005; Mazur, 2009; Wieman & Perkins, 2005; Wit, 2003 as cited in White et al., 
2011, p. 558) . 
One of the largest reported benefits of SRS by students is that it improves the 
comprehension of class material. Frequent questions or discussions brought on by SRS can allow 
both teachers and students to see misconceptions or understand weaknesses in comprehension 
{Deleo, 2009, p. 443) . Students reporting improved comprehension is consistent on many course 
evaluation surveys, {Carnaghan & Webb, 2007; Nelson & Hauck, 2008; Mula & Kavanagh, 2009; 
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Skinner, 2009) or more comprehensive ongoing questionnaires {MacGeorge et al., 2008) . As one 
student simply put it, "I learn more as a result of using the clickers" {Nelson & Hauck, 2008, p. 59). 
Increased engagement and comprehension may also be a result of changing pedagogy now possible 
with large classes using SRS. One study in 2011 examined the use of case studies or interrupted 
stories in introductory Biology classes. They concluded that with "the use of personal response 
systems coupled with the interrupted case technique where a story slowly unfolds, students 
become actively engaged in the answering of questions that propel the story forward . Thus, the 
power of teaching in context can now be extended to classes well in excess of 100 students." 
{Lundeberg et al., 2011, p. 667) . 
Students enjoy SRS technology and find it easy to use. Qualitative analysis of focus group 
discussions or small sample interviews reveals terms such as "easy" or "fun" to be among the most 
common student descriptions of SRS {Co no ley, Moore, Croom, & Flowers, 2006; Skinner, 2009; 
Kenwright, 2009). Comments from post-secondary work such as, 111 Never had so much fun in a 
class" {Mula & Kavanagh, 2009, p. 9), match those from high school studies, "I think it is a cool 
system that is easy to use" {Mun, Hew, & Cheung, 2009, p. 857). Hines reports students would 
eagerly arrive for eighth-grade science or math classes asking, "Are we having a quiz today?" {2005, 
p. 41). They used SRS in these classes for their quizzes. 
SRS appears to improve a variety of other classroom dynamics as well. Using SRS instead of 
a show of hands could increase participation and provide a sense of anonymity. Mollborn and 
Hoekstra found that clicker use, "allows shyer students who might never contribute verbally to 
actively participate as they answer" and "histograms reveal diversity in students' views and 
experiences, prompting students to speak up and explain their responses" {2010, p. 23-24). Nagy-
Shad man and Desrochers' study of 350 college students enrolled in various science classes 
concluded that students, "appreciated the anonymity of the activity because it gave them a chance 
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to test their knowledge without penalty or judgment from peers or the instructor for answering 
incorrectly" {2008, p. 2043). Students also seem to show up prepared and more often for class when 
using SRS (Duncan, 2006; Edens, 2008, p. 173). In reviewing several studies, Clyde Herreid concludes 
"student attendance is strikingly improved, changing from below 50% in the lecture method to over 
80% when clickers are used" {2006, p. 45) . 
Across the dimensions of engagement, educational benefit, ease of use, and classroom 
environment, the majority of student self-reports in this literature are positive. The positive 
correlation between SRS and student perception of better learning has been shown to increase with 
high usage of SRS technology (Nelson & Hauck, 2008). Further, MacGeorge et al. (2008) found that 
student responses to SRS were consistent over time and did not diminish with continued exposure. 
This suggests the perceived benefits by students are not driven by the novelty of the technology; 
instead, they are inherent in its use within classrooms (p. 142). 
Improving their understanding of students' specific educational needs appears consistently 
at the top of instructor surveys. Mula and Kavanagh (2009) conducted a study across three 
semesters of first year accounting. The instructors in this group reported that they could "more 
easily pinpoint areas that students did not fully understand" (p. 10). They also indicated that strong 
students did not take over review sessions, nor did they dominate during question periods, 
therefore SRS enabled them to more effectively meet all students' needs. 
Comments from smaller studies or case studies follow similar patterns. Instructors appear to 
enjoy the technology, and report that it helps them understand their students better. Ribbens sums 
up his experience with using SRS in large introductory biology courses as having a greater impact on 
him than on his students (2007, p. 62). A study following three classes in Mathematics, Physics, and 
Engineering, reported "the continuous exposure to students' thoughts (ideas and difficulties) served 
as a continuous opportunity for the instructors to learn about students' specific misconceptions" 
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(Kolikant, Drane, & Calkins, 2010, p. 133). Having this insight lead instructors to change their courses 
and adapt to students needs even during the same semester. Instructors that use SRS "become 
much more thoughtful in the design of their lecture presentations", and have better pacing (Gok, 
2011, p. 74) 
Instructors at the high school level also share similar comments about SRS use. Participation 
rates were observed to have increased : " ... more student participation was found in the [SRS] class 
compared to the control class" (Mun, Hew, & Cheung, 2009, p. 856). They also report enjoying its 
use. Hines (2005) reports that grade eight science and math teachers who were not part of his study 
are begging to use SRS (p. 41). The praise continues, "Ask any one of our teachers and they'll tell you 
that [SRS] was the best investment we could have made in technology for junior high math and 
science" (p. 41). 
SRS use for both students and teachers is consistently reported as positive. It appears that 
the technology allows for a greater variety of teaching methods and specifically improves insight 
into what is understood and what still needs work. This positive feedback is consistent for both post-
secondary and high school, though there is significantly more research available on post-secondary 
use, and most studies focus on large classrooms of 80 or more students, which is not a common 
occurrence in public high schools in Alberta. 
Independent measures 
It is important to attempt measures in addition to the survey measure, to evaluate better 
the effectiveness of SRS. Most studies do so by considering summative class performance as a 
whole, or performance on specific summative tasks, like exams or quizzes. The research here is 
mixed . The majority of studies report little or no summative improvement. However, there are many 
studies which do report significant improvement. In those that do report improvement, SRS use is 
usually accompanied with a change in pedagogy that allows for more interaction and connection 
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(Holderied, 2011, p. 30}. It is interesting to note that while fewer studies for high school exist, a 
greater portion of those report student improvement on summative exams than do those for 
postsecondary education . 
In many large studies that carefully controlled for changes in pedagogy, little or no 
improvement on exam performance was observed (Carnaghan & Webb, 2007; Mula & Kavanagh, 
2009; Stowell & Nelson, 2007} . This was true even though students enjoyed the SRS system and 
rated instructors who used SRS more highly than those who did not (Miller et al., 2003}. The small 
improvements that were found occurred in exam questions that were similar to in-class questions 
used with SRS (Carnaghan & Webb, 2007} . However, one study that compared scores on exam items 
as a result of oral review, PowerPoint slide review, or clicker review did find significantly greater 
results with clickers (Vaterlaus, Beckert, Fauth, & Teemant, 2012, p. 298}. In further analysis the 
study discovered, "there were no significant differences between clicker technology and verbal 
review on exam one. It is possible that clicker technology will be more effective when students 
already feel involved in the course and have a familiarity with the technology and the testing 
approach of the instructors" (Ibid}. 
In contrast to the larger post-secondary studies, nearly all of the high school studies on SRS 
use found an improvement on summative assessments. Mun, Hew, and Cheung (2009} changed the 
setup of two high school physics classes for three weeks. Those who used SRS during lectures scored 
significantly higher than those who did not (p. 856}. A study of three high school agriculture classes 
in North Carolina reported similar gains in performance but was set up differently (Conoley, Moor, 
Croom, & Flowers, 2006} . Instead of comparing one class that used SRS to one that did not, each 
class was taught one unit without SRS and one unit with it so all students had exposure to SRS. 
Performance on summative unit exams was higher when students used SRS than without. The 
difference was significant and approximately 5% greater (p. 48}. 
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A fascinating correlation was brought to light through a study of SRS in simulated 
psychology classes by Stowell and Nelson (2007). This study asked and recorded results of questions 
during lectures and also recorded results of performance on a summary assessment. There was no 
significant difference on the summative quiz between any of the classrooms studied. However, 
when comparing the in-lecture results to the summative performance there were significantly 
stronger correlations in SRS classrooms than in hand-raising ones. SRS appeared to have, "increased 
honesty of student feedback" (Stowell and Nelson, p. 256) . This could have a strong impact on 
learning as teachers can now more accurately alter a lecture or change an approach. Having SRS in 
the classroom also allows everyone to give an answer, then have discussion and record answers 
again. This allows time for peer instruction which is a powerful technique (Sullivan, 2009, p. 334). 
These positive effects might be most felt in high school where there is more time for review or 
repetition of concepts than in post-secondary education . Knowing with greater certainty which 
concepts needed review could potentially improve student learning. 
Critique of Current Literature 
Literature limitations 
Most studies in this area have focused on post-secondary education (Hoekstra, 2008), or 
have been centered on surveys of use in grade schools (Penuel, Boscardin, Masyn, & Crawford, 
2007) . In addition, these studies often focus on motivation or class participation, and less often 
follow through to effects on achievement. The need for more studies in high school populations is 
clear. As well, there is a great need for more investigation of the correlations between use, 
engagement, and summative achievement. This study was designed to contribute research findings 
in both of these dimensions; high school populations and summative achievement. 
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Study Contributions to literature 
This study focused on high school use of interactive response systems and their effect on 
engagement and achievement. This is especially important in an education environment that 
focuses on exit competencies. In Alberta, students are required to complete a Diploma exam in all 
core subjects. These exams are worth 50% of students' grades and have a significant impact on their 
ability to gain entrance to desirable post-secondary institutions. In October, 2009 the Alberta 
government dropped all the written components of these exams. This has increased the importance 
of students' multiple-choice or numerical exam writing skills. Any technology used in public high 
school education must be demonstrated to improve student achievement on this type of summative 
assessment if it is to be recommended for classroom use. This study adds to the body of literature 
investigating that relationship. 
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Chapter 3: Method 
Research Methodology 
This study employed a mix of quantitative and qualitative research methods. Test scores 
were collected, analyzed, and compared for achievement differences. A survey was conducted after 
each unit of study, the results quantified, and levels of engagement in course material were 
compared. In addition, students were allowed to provide open-ended comments and the instructors 
were also asked to provide summaries of their opinions on Student Response systems. This provided 
quantitative results, but allowed for some qualitative elements to be present to provide context or 
insight into the study. The experimental design was quasi-experimental with a repeated measures 
approach . This allowed all participants to act as their own controls. It also reduced the number of 
participants needed and the time taken by the study. Repeated measures designs are generally 
more sensitive to the effect of the independent variable than are other designs (Shaughnessy, 
Zechmeister, & Zechmeister, 1985, p. 237). This is desirable since interactive response technology is 
not yet mature in high schools and any influence it has is likely to be slight at this stage of its 
adoption. 
Procedure 
Two high schools from within the Peace Wapiti School Division were asked to participate in 
this study. Within those schools, volunteer teachers were recruited and three classes within the 
same subject area, two from one school and one from another, were found . The area of focus was 
grade eleven Biology. Science instruction is still heavily focused on the acquisition of content, and 
these classes were easily adapted for instruction with the SMART Response Technology. 
Two sub units of study were created, both within the theme of human anatomy. One sub 
unit was infused with the use of SMART Response systems, while the other did not make use of this 
technology. The units chosen were the human circulation system and the human excretory system. 
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The units are similar in length, academic rigor, and subject matter. In each class, the human 
circulation system was taught before the human excretory system. One school worked through a 
unit with SMART Response systems followed by a unit without using SMART Response systems. The 
other school completed the study in reverse order. This procedure increased the validity of the 
instruction methods by controlling for their order effects. At the end of each unit, students and 
instructors completed a survey related to engagement, and students wrote a common summative 
exam. 
Research Sample 
The population of interest in this study was students enrolled in science education at the 
high school level. Due to the limitation of technical expertise, the participating teachers were not 
chosen at random but purposefully. However, the student sample approached a true random 
sample. Students were assigned to the instructor's classes based on many timetable factors but 
participation in this study was not one of them. By using classes from two different schools, the 
study was able to include over 70 participants. Permission to conduct the surveys and to collect the 
academic results was obtained from the school and the school division. Permission was also 
obtained from parents or guardians even though there was no change in pedagogy and the use of 
SRS was not novel in the school district. The entire study was approved by the Research Ethics Board 
of the University of Northern British Columbia. 
Instrumentation 
This study relied on two primary quantitative instruments. One was an electronic survey on 
engagement and the other a summative exam. The survey contained thirty-six statements that 
respondents rated on a six point Likert-like scale (see Appendixes B through E) . These statements 
addressed twelve areas of classroom environment or student experience. They were; exam 
preview, self-appraisal, learning, negative grade, fun, liking, future use, motivation, ease of use, 
17 
participation, class t ime, and attention {MacGeorge et al., 2008). The survey was hosted online on 
our district's Moodie site. The students already had login access to that area and the school division 
had hosted surveys on that platform in the past. This helped the deployment of the survey and did 
speed up the collection of data . Once the data were collected it was removed from the server, 
encrypted, and securely stored . Anonymous survey results were made available to the study 
participants, their schools, and to the central administration upon completion of the study. 
The summative exams were paper-based. The largest portion of the exam was made up of 
true/false, matching, and multiple-choice questions. These were completed on electronic score 
cards and graded by machines. While the exams contained a written portion, this portion was not 
evaluated by this study. Th is reduced the chance of instructor subjectivity. Only the machine graded 
portions were recorded and analyzed by this study. While it was possible to have the exams either 
hosted on the school division's Moodie site or to be recorded and scored by the SRS, most students 
were not yet comfortable writing exams in that way; therefore, it would have introduced a 
confound into the study. 
Pilot Study 
A pilot study was conducted at one of the high schools during an earlier semester. That 
study was limited to only one class of approximately twenty students and was completed to identify 
the limitations of the SRS technology and the comfort levels of the students with this technology. 
From that study it became clear that students were comfortable enough with this kind of technology 
that they did not require further formal training or practice. However, some instructors would 
require at least a couple of hours of tutorial instruction to teach them how to setup and use the 
SMART Response technology in their respective classrooms. This instruction was carried out with 
the participating instructor before the study began. 
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Data Collection 
Survey data were collected online. The survey tool in Moodie allowed access only to the 
participants in the study. As well, it ensured each participant completed the survey only once, and 
the researcher was only able to see the results anonymously. The collection and reporting of test 
scores was the responsibility of the volunteer teacher. An arbitrary number was assigned to each 
student and only the teacher knew which student corresponded to which number. An online form 
was built for the teacher to login and report the scores. The researcher only knew the results by 
their arbitrary numbers and was not be able to ascertain which student achieved which result. 
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Chapter 4: Results 
Treatment of the Data 
Survey results are reported here in the study through a table of means and standard 
deviations for each individual survey statement and for the average score for each of the twelve 
areas of classroom environment or student experience. A comparison between the student 
reported levels of engagement and the teacher-surmised level is discussed. However, since only 
two instructors were used in this study, no statistical analysis was carried out between teacher and 
student reported levels of engagement. Students also commented in general about the use of SRS 
technology and a short analysis of the positive or negative nature of these comments is included. 
Test achievement is reported formally in the study through a table of means and standard 
deviations detailing different class results on each unit of study. A table of means and standard 
deviations is also reported that compares two student samples abstracted from class considerations. 
Individual student results are not reported in the study. Survey data or anonymous achievement 
data were made available upon written request to any of the participants in the study. 
Validity of Measurements 
The introduction of student response systems (SRS) to the science classrooms was 
alternated at each site in the study. The order of the science units however was maintained. One 
site completed the circulatory unit without using SRS while the other did use SRS. Then, the reverse 
occurred with one site completing the excretory unit with SRS and the other without. After 
administering the surveys to all students at the end of each unit, the results were combined. This 
was done to reduce order effects and teacher or site confounds. In addition the unit test scores of 
each site were compared to see if there was any significant difference between these two samples 
of the student population. 
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Differential Tests 
The arithmetic means and standard deviations of student engagement and achievement 
were calculated for each unit sample and reported in a table format. These were compared with at-
test to determine if there was a significant difference between them. In addition, at-test was 
conducted between the results of the excretion and circulation achievement scores to check if there 
was a significant difference in academic rigor between these units of study. All of these calculations 
were done using Microsoft Excel software. 
Survey Results 
The survey tool presented each student with 36 statements to consider relating to a 
classroom dimension or experience that could be affected by the use or absence of SRS. Tables 1 
and 2 presented below indicate the average student response to each statement at both sites. The 
first table shows student results for each statement without the technology in the classroom and 
the second table shows the results with SRS. Table 3 summarizes results with respect to the 12 
classroom dimensions and combines results from both test sites and both surveys. The survey tool 
used a six point scale from completely agree to completely disagree with completely agree having a 
value of 6 points and completely disagree a value of 1. This reporting scale is a reversal of how the 
actual survey was presented. The numbers were reversed for this report to provide a natural way to 
discuss the study's results and any improvements noticed. A positive difference indicates an 
improvement in student perception or a movement toward completely agreeing with the 
statement. This is true of all dimensions except questions 01, 02, 03, and K1 which were written in 
the reverse. A movement toward completely disagree, or a value of 1, is actually an improvement or 
encouragement to use the technology. 
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Table 1 
Student Survey Responses to Questions When Taught Without the Technology 
Questions M so 
A1) Daily class activities give me an idea of what to expect on exams. 4.23 1.19 
A2) Material emphasized on quizzes reflects daily class activities. 4.25 1.27 
A3) Daily work gives me a preview of what I need to know for major assignments. 4.20 1.31 
B1) I understand how well I am mastering course material from how I do in daily work. 4.11 1.42 
B2) How well I perform in daily class activities helps me be certain of how I am performing overall in this class. 4.11 1.30 
B3) Completing daily activities gives me confidence that I understand my teacher's expectations for this course. 4.29 1.32 
Cl) My knowledge of course material is improved through daily classroom activities. 4.41 1.33 
C2) I understand science more in this class than previous classes because of our regular work. 3.89 1.40 
C3) Our daily classroom routine helps me remember the course material. 3.91 1.40 
D1) Daily class activities are interfering with my getting a good grade. 3.11 1.44 
D2) Because of our classroom routine, I expect to get a lower grade than I would otherwise. 2.98 1.43 
D3) Daily classroom work prevents me from doing well on larger assignments. 3.02 1.33 
E1) Our daily classroom routine is fun . 3.71 1.45 
E2) It is exciting to complete daily work in class . 3.31 1.56 
E3) Classroom routine keeps the class mood light. 3.69 1.46 
F1) I enjoy our daily class routine . 3.77 1.45 
F2) Completing daily activities helped me enjoy this science class. 3.66 1.40 
F3) I have had a good experience with this class's daily classroom activities. 3.93 1.33 
G1) I would like to have other science classes adopt the classroom routine we used in this class. 3.59 1.40 
G2) I think the regular class activities should be used in this class in future semesters . 3.75 1.38 
G3) I would like other types of classes in future semesters to adopt class work like this class. 3.52 1.40 
H1) Regular class work boosts my enthusiasm for studying the material we learn in this course. 3.42 1.44 
H2) Completing regular class activities makes me motivated to learn in this course. 3.58 1.56 
H3) Our class routine helped increase my interest in this subject. 3.65 1.58 
11) Regular class work is easy. 4.16 1.25 
12) I have no problems completing daily class activities. 4.21 1.23 
13) Our daily classroom activities are quick to setup. 4.25 1.10 
Jl) Daily class activities are engaging. 3.93 1.33 
J2) Our regular class work gives me a sense of participation in the class . 3.91 1.35 
J3) Regular class activities heighten my interest for the major activities we do in this class. 4.00 1.39 
K1) I wish we spent less time on daily assignments. 3.46 1.53 
K2) Time spent on daily assignments is time well spent. 3.93 1.28 
K3) The amount of time spent on daily classroom activities was appropriate. 3.75 1.32 
L1) Our class routine keeps me attentive and alert. 3.64 1.48 
L2) Regular class activities in this class allowed me to be more attentive than in other classes. 3.61 1.46 
L3) Class activities help me focus on the subject matter during class . 3.68 1.53 
N =56 
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Table 2 
Student Survey Responses to Questions when Taught With the Technology 
Questions M so 
A1) Because of SMART Response, I have a better idea than usual of what to expect on exams. 4.31 1.26 
A2) I believe that I know more than usual about what will be emphasized on quizzes because of SMART 
Response. 4.37 1.19 
A3) Using SMART Response gives me a preview of what I will need to know for assignments. 4.53 1.24 
B1) Because of SMART Response it is easier than usual for me to tell whether I am mastering course material. 4.36 1.51 
B2) Because of SMART Response I am more certain than I usually am about how I am performing in the class. 4.20 1.48 
B3) Using SMART Response I am more confident than usual that I understand my teacher's expectations. 4.19 1.32 
C1) My knowledge of course material is improved by using SMART Response. 4.12 1.42 
C2) I understand more in this class than in my other classes because we use SMART Response. 4.14 1.32 
C3) SMART Response helps me remember the course material better than I usually do. 4.12 1.44 
01) SMART Response technology is interfering with my getting a good grade. 2.33 1.44 
02) Because we are using SMART Response, I expect to get a lower grade than I would otherwise. 2.21 1.46 
03) Using SMART Response prevents me from doing well on other assignments. 2.31 1.44 
E1) Using the SMART Response pad is fun . 4.69 1.50 
E2) It is exciting to answer questions using the SMART Response technology. 4.54 1.36 
E3) SMART Response technology lightens the class mood . 4.69 1.41 
F1) I enjoy using the SMART Response technology. 4.56 1.41 
F2) Using the SMART Response pad helped me enjoy this science class. 4.39 1.41 
F3) I have had a good experience with SMART Response technology. 4.64 1.37 
G1) I would like to use SMART Response in other science classes in future semesters. 4.57 1.39 
G2) I think SMART Response should be used in this class in future semesters. 4.53 1.54 
G3) I would like to use SMART Response in other types of classes in future semesters . 4.45 1.52 
H1) SMART Response boosts my enthusiasm for studying the material we learn in this course . 3.88 1.35 
H2) Using SMART Response makes me more motivated than I usually am to learn in this course . 3.83 1.40 
H3) Using SMART Response helps increase my interest in this subject. 4.00 1.33 
11) Using the SMART Response technology is easy. 5.05 1.43 
12) I have no problems using the SMART Response technology. 4.98 1.41 
13) The setup and use of the SMART Response pad was quick. 4.83 1.45 
Jl) I feel more engaged during class than I usually do because we use SMART Response. 4.37 1.41 
J2) Because we use SMART Response, I have a greater sense of participation in this class than in my other 
classes. 4.22 1.45 
J3) Using SMART Response heightens my interest in whatever else we do during class. 4.24 1.44 
K1) I wish we spent less time using SMART Response. 2.59 1.55 
K2) Time spent on SMART Response is time well spent. 4.47 1.27 
K3) The amount of time spent on SMART Response was appropriate . 4.36 1.39 
L1) Using SMART Response makes me more attentive than usual during lectures. 4.19 1.41 
L2) SMART Response allowed me to be more attentive than usual during all activities of the class. 4.17 1.32 
L3) Using SMART Response helps me focus on the subject matter during class . 4.31 1.38 
N =59 
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Table 3 
Student Survey Results With and Without Student Response Systems 
Question Dimension Without SRS so With SRS so 
Exam Preview A1 4 .23 1.19 4 .31 1.26 
A2 4.25 1.27 4.37 1.19 
A3 4.2 1.31 4.53 1.24 
Self-Appraisal B1 4.11 1.42 4.36 1.51 
B2 4.11 1.30 4.2 1.48 
B3 4.29 1.32 4 .19 1.32 
Learning C1 4.41 1.33 4.12 1.42 
C2 3.89 1.40 4.14 1.32 
C3 3.91 1.40 4.12 1.44 
Negative Grade 01 3.11 1.44 2.33 1.44 
02 2.98 1.43 2.21 1.46 
03 3.02 1.33 2.31 1.44 
Fun E1 3.71 1.45 4.69 1.50 
E2 3.31 1.56 4.54 1.36 
E3 3.69 1.46 4.69 1.41 
Liking F1 3.77 1.45 4.56 1.41 
F2 3.66 1.40 4 .39 1.41 
F3 3.93 1.33 4.64 1.37 
Future Use G1 3.59 1.40 4.57 1.39 
G2 3.75 1.38 4.53 1.54 
G3 3.52 1.40 4.45 1.52 
Motivation H1 3.42 1.44 3.88 1.35 
H2 3.58 1.56 3.83 1.40 
H3 3.65 1.58 4 1.33 
Ease of Use 11 4.16 1.25 5.05 1.43 
12 4.21 1.23 4.98 1.41 
13 4.25 1.10 4.83 1.45 
Participation J1 3.93 1.33 4.37 1.41 
J2 3.91 1.35 4.22 1.45 
J3 4 1.39 4.24 1.44 
Class Time K1 3.46 1.53 2.59 1.55 
K2 3.93 1.28 4.47 1.27 
K3 3.75 1.32 4.36 1.39 
Attention L1 3.64 1.48 4.19 1.41 
L2 3.61 1.46 4 .17 1.32 
L3 3.68 1.53 4 .31 1.38 
N =56 
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When considering Table 3 above, questions E1, E2, E3, G1, G2, G3, 11, and K1 all stand out as 
showing a large movement on the six-point scale. At-test was conducted on each of these questions 
to determine if this difference was significant. Results of these calculations are summarized in Table 
4. All 8 survey statements show a significant change between student responses. 
Table 4 
Independent t-Test Calculations for Various Survey Questions 
Question Dimension Question p result 
Fun E1 .0005 
E2 .00002 
E3 .0003 
Future Use G1 .0003 
G2 .0049 
G3 .0010 
Ease of Use 11 .0005 
Class Time K1 .0028 
The independent measures t-tests calculated confirmed that each of these changes was 
significant. These statements indicated that students agreed that SRS increased fun, excitement, and 
lightened the mood in class. They also agreed more science classes and other classes should use 
them. Finally, students felt SRS were easy to use. In addition to these seven positive responses, 
there was significant movement toward completely disagreeing with the statement that classes 
should spend less time with SRS. Taken together these 8 statements suggest that students enjoyed 
using SRS systems, found them easy to use, and would like to see them used in more high school 
classrooms 
Table 5 categorizes the open ended comments made by students as positive, neutral, or 
negative towards the student response technology. There were also 23 comments made in the 
survey that either related to other parts of the biology course or had other intent not related to the 
SRS technology. 
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Table 5 
Student Comments Sorted as Positive, Neutral, or Negative Toward SRS 
Comment reflection on SRS use Number Percentage 
Positive 11 85 
Neutral 2 15 
Negative 0 0 
Table 6 shows all of the open-ended responses collected during the survey process. These 
comments are not distinguished by survey or site but are sorted by gender. There was some early 
discussion among the teachers in this study relating to gender. It was felt males may regard the 
technology with more interest than do females. However, this was not observed by the teachers nor 
do these open ended comments show more males than females appreciating the technology. SRS 
technology is a tool that can help students self-regulate their learning. Karen Ablard and Rachelle 
Lipshultz in a study of 222 seventh graders found that girls are more likely to engage in self-
regulated learning activities than are boys (1998, p. 99). Perhaps this explains why females in this 
study were equally interested in using SRS. No statistical calculations were carried out to verify this 
observation, but the general agreement of the teachers was the SRS seemed easy for either gender 
to use and both were appreciative. 
When considering responses that directly related to the use of SRS technology and not the 
class or material in general, nearly all of them were positive. A total of 11 statements supported the 
use of SRS during class time to improve learning or because the technology was fun to use. Only one 
statement indicated that they should not be used all the time or not in all classes. The strong 
positive support of SRS technology in these open-ended comments was surprising. The opportunity 
to write these open comments came at the end of a long survey. Students that chose to write these 
statements likely felt strongly about SRS use since these adolescents took extra t ime on surveys or 
assignments that did not relate directly to grades or class material. 
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Table 6 
All Open-ended Student Comments from Surveys 
Gender Comment 
"I actually enjoy Smart Response technology. It gives you a chance to review what you know. From using them it gives you a 
F greater idea of what you need to learn and what you know." 
F "I learn and enjoy the class but i feel our teacher needs to learn the material more before teaching it." 
F " I enjoy Bio 20, but I find the course material to be dry and slightly boring. There-for I pay less attention." 
F "i think that we should go over the material more." 
F "i just think we need more time to work on major assignments" 
F "I like this class but i do not enjoy partner work or flow charts that are not for marks" 
"Sometimes not enough time for work sheets is given. I often feel rushed to complete things, and it seems to affect my ability to 
F answer questions." 
F " =D" 
" It's an easy class to work in and the assignments and time given to do them are reasonable. Some of the material on the tests 
F are not gone over well enough in class notes though, " 
F " I would like if there was more of a study guide prior to tests, so I can fully explore what is necessary to fully excel "on my tests. 
F " i really like using the sentio in class" 
F " IT IS AN ALRIGHT SUBJECT DONT REALLY NO WHAT THIS IS FOR???????" 
F " I just find it hard because it's a different language and sometimes it's too much info in one class." 
F " it was awesome! !! i loved it, they should be brought into every school, and every class, not just science classes. :) !" 
F "the material wasnt all covered in class that was on the quizzes" 
F " I find smart responses quite fun, its exciting to see what score you got on stuff you have been learning about for like weeks" 
F "smart response was ""fun"" and ""new"" but did notA increase my learning level." 
"I think that that clickers should only be used in certain cases because at some points you won't learn because you are 
F distracted" 
F " i liked it" 
F " its was an awesome experenice" 
"SMART Response is a great way of reviewing class material effectively. It also lightens the mood in the class and keeps our 
M attention on the class material during class time." 
M "Couldn 't have an indifferent options?" 
M " i like the clickers and jeopardy" 
M " I'm just a panda bear a sexy little panda bear. And i'll dance for yooooooooouuuuuu if you give me a quarter. ... """ 
" I found that when our class used the SMART Response Technologies (aka ""clickers""), I felt more confident when I wrote the 
M exam and more confident that I fully understood the content we were learning in class." 
"This class turned out to be way better than I ever expected. I wasn 't looking forward to taking this class now I look forward to it 
M everyday." 
M "Hi=]" 
M " Hi how are you???" 
M " i love biology, but this class has not been as enjoyable as i hoped it would be .. " 
M "HAVE A GOOD DAY :)" 
M "Waste of time again ... " 
M "Hello" 
M ": )" 
M "next time make less reading on the surveys, reading hurts my brain" 
" I think we should continue using this type of technology! " 
"which makes it difficult to get high marks on quizzes and tests" 
The three strongest comments are worth repeating here. One student wrote, "I actually 
enjoy Smart Response technology. It gives you a chance to review what you know. From using them 
it gives you a greater idea of what you need to learn and what you know." Another repeated that 
SRS help clarify learning: "I found that when our class used the SMART Response Technologies (aka 
"clickers"), I felt more confident when I wrote the exam and more confident that I fully understood 
the content we were learning in class." A third student gave voice to the data that SRS can be fun or 
lighten the class environment: "SMART Response is a great way of reviewing class material 
effectively. It also lightens the mood in the class and keeps our attention on the class material 
during class time." Each of these responses is articulate and gives strong support to using SRS in high 
school science classrooms. Students appreciate using SRS to help clarify what they know, to better 
prepare for exams and keep class fun . 
The instructor at site B reported in discussion that her students enjoyed using the SRS 
technology, but it did require extra preparation on her part. She felt that having an opportunity to 
teach the units again next semester with SRS might provide a greater response with her students. 
This was her first time using SRS with students. I too found my class enjoyed the use of SRS. At first 
it added an almost game-like quality to lectures and discussion. Students were eager to see if they 
could answer questions correctly or to see how the class as a whole felt about an issue or topic. I 
had used SRS briefly the semester before during our pilot study so I was comfortable that it could be 
used in class. However, this was the first time I had taught the specific content covered in this study 
with the clickers and most of my questioning focused around factual recall. Only a few questions 
were discussion oriented. Approaches to learning were not significantly changed by either 
instructor in this study. Each class either did verbal review and questioning, or used the SRS for the 
same types of interaction. 
28 
Test Scores 
Tables 7 and 8 present individual student test results on unit exams given at the end of each 
unit. The order of technology presentation or use was reversed at each site to be able to control for 
order effect. Results are reported here in both tables with consistent headings, regardless of actual 
presentation order during the study. 
The smaller group presented in Table 7 does show a higher mean test result when using SRS 
than without. A dependent t-test was performed and its results, p = .25, indicate that this difference 
was not statistically significant. The mean difference of 2.9 could be a sampling variation and should 
not be considered an improvement in achievement. To understand if there might have been a Type 
II error relating to effect size, a Cohen's d, was also calculated . The effect size was d = 0.16 which is 
less than 0.2, the needed minimum to be considered a small effect. This very small effect size may 
indicate that the result is valid and not the failure to detect an effect that actually exists in the 
population. This strengthens the result that indicates there is no improvement in achievement when 
using SRS. 
The larger site presented in Table 8 was taught first with SRS then without SRS and shows an 
even smaller difference in mean test scores, specifically 0.5. A dependent t -test was calculated. The 
results, p =.74, clearly indicate that the difference in means is not significant and could be accounted 
for by chance. The Cohen's d calculation on effect size also shows a trivial result, d = -0.04. There is 
also no difference in achievement when using SRS with this larger sample. 
When the results from both sites were combined the story is the same. There was no 
significant difference in the scores when using SRS (M=70.1, 50=16.3) and without SRS (M=69.7, 
50=16.4) conditions; p = .36. It is encouraging that the technology did not create a significant 
decrease in test performance. With students indicating that these systems are positive, it is 
important to know that if adopted in schools, they will not interfere with test performance. 
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Table 7 
Site A: Student Results when Taught First Without then With SRS 
Test Test 
Study ID Without With 
727 68.8 85.4 
1666 79.2 77 .1 
1681 33.3 54.2 
1847 33.3 50.0 
1858 68.8 64.6 
2905 87.5 85.4 
2906 58.3 41.7 
2909 87.5 81.3 
4038 58.3 64.6 
4042 43.8 39.6 
4050 54.2 79 .2 
4051 75 .0 81.3 
4063 43 .8 45 .8 
4064 56.3 68.8 
4065 97.9 95.8 
4072 70 .8 89 .6 
4082 89.6 87.5 
4099 81.3 75.0 
4139 66 .7 45 .8 
6007 45.8 45.8 
8037 85.4 85 .4 
8045 72 .9 79 .2 
Mean= 66.3 69 .2 
SD= 18.7 17.9 
Count= 22 22 
*not including statements 01, 02, 02, and Kl 
d = -0.16, trivial 
t-test p = .25, not significant 
*Survey *Survey 
Change Without With 
16.7 4.3 
-2.1 5.0 
20.8 
16.7 3.8 4.3 
-4.2 5.6 
-2.1 4.6 
-16 .7 5.0 
-6.3 5.1 5.8 
6.3 4.9 5.2 
-4 .2 4.0 4.7 
25 .0 2.5 5.4 
6.3 4.4 4.8 
2.1 2.7 5.5 
12.5 4.8 4.7 
-2.1 4.5 5.5 
18.8 4.9 5.2 
-2.1 
-6.3 5.8 5.8 
-20.8 4.5 3.2 
0.0 3.5 3.5 
0.0 4.4 5.3 
6.3 3.1 3.4 
2.9 4.2 4.8 
0.9 0.8 
16 19 
30 
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Table 8 
Site B: Student Results when Taught First With then Without SRS 
Test Test *Survey *Survey 
Study ID Without With Change Without With 
59 65 .0 60.0 -5.0 4.0 
71 85.0 84.0 -1.0 4.7 
307 66.0 84.0 18.0 3.7 4 .8 
346 60.0 61.0 1.0 1.5 5.7 
370 62 .0 81.0 19.0 4.2 
384 86.0 99 .0 13.0 5.7 4.4 
386 74.0 89.0 15.0 2.0 
388 72 .0 81.0 9.0 3.0 
396 39.0 63 .0 24.0 
400 96 .0 88.0 -8.0 3.8 5.1 
406 61.0 76 .0 15.0 
409 89.0 86.0 -3.0 3.3 4.4 
413 48.0 43 .0 -5 .0 3.1 4.8 
419 57.0 70.0 13.0 3.4 4.2 
420 24.0 43 .0 19.0 3.2 
423 76 .0 73 .0 -3 .0 1.3 
467 78.0 77.0 -1.0 2.7 5.8 
470 55.0 36.0 -19.0 
482 89.0 84.0 -5 .0 4.2 3.6 
489 75.0 50.0 -25.0 4.0 
498 86.0 95.0 9.0 5.0 3.6 
503 76 .0 74.0 -2 .0 3.0 
506 79 .0 84.0 5.0 4.5 
507 55.0 55.0 0.0 4.1 4.9 
561 65.0 81.0 16.0 4.4 
578 83.0 89.0 6.0 3.4 5.5 
948 78 .0 92.0 14.0 3.7 3.5 
1110 77.0 69.0 -8 .0 5.0 4.7 
1210 86.0 84.0 -2 .0 
1211 100.0 84.0 -16.0 3.8 4.7 
1325 90.0 94.0 4.0 3.4 3.6 
1371 80.0 80.0 0.0 4.4 
1513 73.0 66.0 -7.0 2.6 
1541 76.0 55.0 -21.0 1.0 
1542 50.0 64 .0 14.0 4.5 
2844 59.0 63 .0 4.0 3.6 
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Test Test *Survey *Survey 
Study ID Without With Change Without With 
3631 60 .0 49 .0 -11 .0 2.1 3.8 
3635 74.0 61.0 -13.0 2.9 2.7 
4377 67 .0 58.0 -9.0 5.1 5.1 
4901 82.0 66.0 -16.0 3.6 
4909 84.0 89.0 5.0 4.0 
4926 61.0 45.0 -16.0 4.9 
5344 67.0 74.0 7.0 
5769 73 .0 76 .0 3.0 4.8 5.8 
6122 70.0 75 .0 5.0 3.0 5.9 
6184 38.0 50.0 12.0 3.8 
8411 82.0 84.0 2.0 4.4 
110500377 93 .0 86.0 -7 .0 5.0 
110500391 72.0 75 .0 3.0 3.2 
113500377 68.0 61.0 -7.0 4 .7 4.9 
117700391 68 .0 51.0 -17.0 3.4 4.1 
Mean= 71.2 71 .7 0.5 3.7 4.3 
SO= 15.2 15.7 1.0 1.0 
Count= 51 51 38 31 
*not including statements 01, 02, 02, and Kl 
d = -0.04, trivial 
t-test p = .74, not significant 
One concern about the validity of the study arose when considering the academic rigor of 
each unit. Were they equally challenging and therefore a fair comparison? To help answer this 
question the test scores for all participants on the circulation unit were compared to the test scores 
on the excretion unit. The mean difference was extremely small, only 0.50. The result of conducting 
a dependent t-test yielded p = .72. This clearly indicated that there was not a significant difference 
between the test scores on these units. Therefore the units were likely equal in difficulty and/or the 
students performed equally well on the two units of work. 
A similar concern arose when considering the difference between students from site A and 
site B. To compare these two samples, all the test scores from site A were compared to the test 
scores from site B. An independent t-test was conducted. The mean difference of 3.67 yielding a 
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probability, p = .21 indicates that there was not a statistically significant difference between these 
two student groups on their test performance. While there was not any pretest of the two groups 
done prior to instruction on either the circulatory or excretion units, this posttest strongly suggests 
that the two instructional groups were likely of equal ability or at least equal performance levels. 
Table 9 presents average results for test scores given at the end of each unit of instruction. 
Again, for consistency the change reported represents the change from the unit without student 
response systems (SRS) regardless of actual order of technology use. A positive number indicates an 
improvement in test scores with the SRS. 
Table 9 
Average Student Results on Unit Tests 
Technology Introduction Site Valid Students Average Change in % 
Unit taught without then with SRS BRHS 22 2.94 
Unit taught with then without SRS PWA 51 0.5 
Full Study combined 73 1.27 
The relationship between the survey results and unit achievement scores was also explored. 
Table 7 and 8 above display the student test scores and student average results on the end of unit 
surveys. This average result does not include statements Dl, D2, D3, and Kl due to the direction 
those statements used to imply improvement in engagement. For those four statements a positive 
effect would be a movement toward a 1, while for all other items on the survey, a movement 
toward a 6 indicated an improvement or a more positive level of agreement. A correlation was 
calculated between the survey taken after the unit with SRS and the student test result w ith SRS. 
The result of r = .06 indicated there was no relationship . A correlation was also calculated between 
the survey taken after the unit without SRS and the test results without SRS. Here a result of r = .23 
could indicate a slight correlation . When considering if this value was significant, a critical value 
table for Pearson's Correlation Coefficients was consulted and it was found that the minimum value 
of r = .273 would need to be found for a significant relationship to exist. Therefore the correlation 
calculated is not significant. There is no statistically significant relationship between the students' 
levels of performance and their attitudes toward traditional instruction, r {49) = .23, p > .05. This is 
interesting because other studies suggest higher engagement to be beneficial to lower achieving 
students {Carini, Kuh, & Klein, 2006, p. 16) 
Site A recorded how students performed on in-class questions during teaching using SRS. 
The teacher gave small, five question quizzes each day using SRS for the length of that unit. Table 10 
presents the results of student performance on daily quizzes compared to their unit test score . This 
was only recorded at site A. 
To determine if the daily quiz result using SRS had any relation to the student's unit test 
result a Pearson correlation was calculated . The result was r = .87, df = 21, p < .01. This indicates a 
positive correlation and suggests that when students do well on the SRS questions in class, they will 
do well on the unit assessment. This does not indicate any kind of causal relationship. This 
correlation is illustrated in Figure 1 below. 
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Table 10 
Site A: Student Daily Quiz Results Compared With Unit Test Score 
Research ID Daily Quiz Result(%) Unit Test Result(%) Difference 
4038 39.5 64.6 25 .1 
4042 40 .9 39.6 - 1.3 
4050 63.7 79.2 15.5 
4051 81.5 81.3 -0.3 
1858 60.8 64.6 3.8 
1666 63.7 77.1 13.4 
4063 36.0 45.8 9.8 
4064 61.8 68.8 7.0 
4065 84.4 95.8 11.4 
4072 79.6 89.6 10.0 
4082 71.9 87.5 15.6 
8037 72.2 85.4 13.2 
4099 72 .8 75.0 2.2 
6007 41.8 45 .8 4.0 
8045 84.2 79 .2 - 5.0 
727 70.0 85.4 15.4 
2905 70.8 85.4 14.6 
1847 48.6 50.0 1.4 
2906 53.9 41.7 - 12.2 
1681 44.7 54.2 9.5 
2909 72.5 81.3 8.8 
4139 53.2 45.8 -7.4 
Mean 62.2 69.2 
so 15.3 17.9 
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Figure 1 Correlation between SRS Questions in Class and Unit Test Scores 
Chapter 5: Discussion 
The challenge of using technology appropriately in classrooms continues to be significant for 
concerned teachers and education policy makers. The ministry of education in Alberta is currently 
reviewing its curriculum and how it promotes and maintains excellent teachers in the profession. In 
both of these areas the literature uses strong language that schools must use technology and that 
this technology will be student centered . Student response systems (SRS) are student centered, but 
are they useful for teaching and learning? This study set out to answer if there was an improvement 
in student engagement when using SRS and if there was a correlation between test performance 
and SRS in science classrooms. The hypothesis stated there would be an improvement in student 
engagement when using SRS, but no significant effect on summative assessment scores. 
Conclusions 
Through statistical analysis of the test means from each site, it was found that both groups 
were of similar academic ability. It was also found that the units of study were of similar academic 
challenge by considering the mean test difference between these units. With these major 
confounds addressed, we can consider the survey results and the test scores from the whole 
sample. The results of this research indicate that there is improvement in student engagement as 
measured by self-reports on surveys but no measurable improvement on test scores when using 
student response systems. 
When considering the student survey responses and teacher comments, it is concluded that 
there is a positive impact on student engagement when using SRS in class. One student summarized 
this on the survey, "SMART Response is a great way of reviewing class material effectively. It also 
lightens the mood in the class and keeps our attention on the class material during class time." Both 
students and teachers reported the use of SRS was positive within their classrooms. However, when 
reflecting on test scores, this study concludes there was no significant effect found on student 
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performance when using SRS in class. The results were not negative, but they did not support a 
connection between this technology and a change in student achievement. Finally, there was no 
relationship found between academic achievement when using SRS and student attitude toward 
using SRS, nor was there a relationship found between academic achievement and student attitude 
toward the class when not using SRS. Students who enjoyed using SRS are equally likely to be found 
at the top end of academic achievement as in its lower ranks. 
A positive correlation between the daily SRS questions and unit test results was found for 
one of the school sites. The magnitude of this correlation was surprising. Daily quiz work is not 
studied or prepared for by most high school students. Instead, these are seen as in-the-moment and 
are used for discussion only since they are not recorded or reported in a student's grade. Even 
though we now know using SRS will not create a change in student test results, knowing that these 
small daily quiz results may be able to predict levels of success on a larger unit assessment may have 
value for students. High school students are still learning how to work through material and prepare 
for larger exams. Helping them understand what they know or do not know is a major part of 
instruction at this age and can help motivation (Stavrianopoulos, 2007). If using SRS in the classroom 
can increase a student's metacognition skills, this would increase the value of SRS systems in the 
classroom tremendously. 
Limitations 
There were several limitations to this study. The researcher set out to use an experimental 
design, however the sample creation and assignment of students to groups was not truly random . 
Instead, students were already assigned to specific class blocks within their schools before the study 
began, and the selection of schools was made due to availability and teacher comfort level with 
technology. The study also did not include a pretest of each group selected nor did it attempt to 
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conduct statistical corrections due to differing abilities or attitudes present within the student 
groups. 
The two teachers involved in this study knew what the treatment or change for each unit 
was and were not blind to the possible outcomes. This may have biased the discussions they had 
with the students when SRS was used or not used . The two units chosen were found to be similar in 
academic rigor; however they were not independent of each other in terms of content and 
comprehension. They are taught in a specific order so the knowledge and skills gained in the 
circulation unit can be relied on when learning about excretion. This creates some problems with 
trying to see these units as truly independent measures of student comprehension of biology. 
It is important to note that this study only examined a change between two units of study 
within a semester course. It also did not allow for a change in teaching or pedagogy when using SRS. 
Some research suggests that improvement with clicker technology may only be seen after using it 
for two or more exams ( Vaterlaus, Beckert, Fauth, & Teemant, 2012, p 298) or in conjunction with a 
change in pedagogy that uses case study or discussion (Lundeberg et al., 2011, p. 667; Smith et al., 
2009, p. 123; Weiman & Perkins, 2005, p. 39}. Had time permitted, it would have clarified results if 
more units of study were considered and more professional development could have occurred for 
the teachers using the technology 
Contribution to Education 
Student response systems continue to be popular in education. While their use in large 
classrooms or in post-secondary institutions may be considered positive, it would be difficult to 
recommend their use in high schools without an accompanying change in teaching. These systems 
are often proprietary and involve significant costs to purchase and implement (Bugeja, 2008). 
Students do find them fun and engaging, and teachers appreciate using them to gain insight into 
student thinking or opinion. However, they have no significant effect on tests scores. It would not 
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seem responsible to purchase these dedicated systems or to train staff on how to use them. Budget 
concerns are very real in public education and there are likely other areas of technology that would 
cost less and have a greater measurable impact on test results for students. 
Contribution to the School Division and Local Schools 
School divisions are tasked with supporting and recommending the most effective 
technologies in the greatest number of classroom situations. This study does not support purchasing 
student response systems for use in public education. They are fun to use, but do not impact 
student achievement. School divisions are constantly being compared on provincial, national, and 
international test scores. They should focus on technologies which are proven to positively impact 
these student test scores. 
Local schools have greater freedom on what they may choose to support or implement. 
While it is the recommendation of this study that schools also do not pursue the purchase of 
student response systems, there may be local exceptions. If it is the case that SRS already exists in 
schools or are easily obtained, teachers familiar with technology could choose to use them. Students 
enjoy their use and they can break up the monotony of courses that have significant content or 
factual requirements. The SRS remotes have an almost game-show feel, and using these during class 
review would improve mood and encourage students to spend more time with the course material. 
If the technology is not at hand, teachers could also consider using emerging systems like 
Socrative.com which run on any system connected to the Internet and include apps for common 
smartphones operating systems like iOS or Android. These new response systems are free and can 
do so much more than record responses. They can collect pictures, open-ended responses, even 
student drawings or voice recordings. This study did not review these related technologies, but since 
they work in a similar fashion it would be likely that they too would increase engagement and a 
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sense of fun in class. If students begin to use their personal devices to connect with school and 
course content, it may seem more relevant and a part of their lives. 
Implications for Further Research 
This study was limited in scope to only two high school locations and two teachers. While 
the number of individual students allowed the findings to be considered significant, it would 
strengthen the results tremendously to expand this study to dozens of classrooms across the 
province. The ability to collect data through the Internet could make this possible without incurring 
significant costs. The study was also limited to tracking two units of study in a high school class. As a 
result, students were only exposed to the technology for about one month of classroom time. It 
would be interesting to compare how test scores varied between classes that used or did not use 
SRS over an entire semester. This would change the nature of the study, since the same individual 
students could not be considered. However, with enough participants and given enough time, this 
could also provide more information about the effectiveness of this technology. 
It would also be excellent to explore the positive correlation between the daily SRS quizzes 
and summative unit test scores. In this study, the students did not receive a report tracking how 
they did on the daily SRS quizzes. How would students respond if they knew the daily SRS scores 
were an accurate prediction of their final tests? Would they take the SRS portion of the class more 
seriously? Would it encourage better attention or study habits if they were not obtaining the results 
they wanted as the course progressed? Most of these suggestions entail a longer comparison or a 
wider sample group. 
Student response systems in high school classrooms have a positive impact on student 
engagement and class mood. As this technology changes and adapts to the prevalence of student 
owned Smartphones in classroom, it will be interesting to see how teachers maintain this positive 
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effect on engagement and perhaps find a way to create a positive correlation to achievement on 
exams too. 
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Appendix A: Letter to Participating Teachers 
Date: ______ _ 
Dear Participant, 
My name is Jonathan Konrad and I am a graduate student in the Master of Education in 
Multidisciplinary Leadership at the University of Northern British Columbia and Grande Prairie 
Regional College. The purpose of this letter is to invite you to participate in my graduate research 
project. I would like to ask you to participate by teaching a portion of the Biology 20 course using 
SMART Response technology. My project is intended to understand the effect SMART Response 
systems have on student achievement and engagement in high school science. Your participation is 
voluntary; you are free to decide not to participate. 
In order to gather data for my research assignment, I will be setting up one sub unit within 
"Unit D: Human Systems" for use with SMART Response technology. I will also build a student 
engagement survey and a teacher engagement survey on our district's eCommunity site. As a 
participant, you would teach one sub unit without SMART Response technology and one sub unit 
with that technology. During the sub unit with the technology, I will provide all of the SMART 
Response questions and lessons. At the end of each sub unit, a summative assessment will be 
conducted and anonymous results would be submitted . Your students and you would also complete 
an engagement survey at the end of each sub unit. 
In addition to the surveys and test scores, I would like to interview ten students to 
understand better their experience with SMART Technology. I will be conducting individual 
interviews at a time and location that is convenient for you and your students. I anticipate the 
interviews will last approximately ten minutes. These interviews will be digitally recorded and 
transcribed . All the interviews will occur at the school and during regular school hours. 
You and your students have the right to opt out of this research project at any time without 
penalty or harm. You and your students also have the right not to answer any of the questions 
during the surveys or interviews. If you choose to complete the surveys, and later decide that you 
want to withdraw your comments, that will be done if you will notify me in writing of your decision 
within two weeks of submitting your survey. All the information pertaining to you and your 
participation in this study will then be removed from the study's written and computer records and 
either shredded or deleted. 
To respect the privacy of all the participants in this study, all data will be collected 
anonymously using our District's eCommunity platform. During interviews, no names will be used 
and no reference to any student's or teacher's identity will be recorded . In addition, no specific 
reference to your class or school will be made. This will ensure that the opinions expressed are 
never attached to the name of any person who participates in this study. These data will be saved to 
an encrypted USB Flashdrive and remain locked in my filing cabinet in my locked office until the 
completion of my MEd program. At that time, all the data collected for this study will be destroyed. 
Word documents or SPSS files containing summary data will be stored on my computer under a 
secure password protected system. These records will also be destroyed at the end of my degree 
program. 
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When writing my research report, all information that might indicate any person's identity 
will be deleted . Although it will be clear to readers that participants were teachers that worked with 
the Peace Wapiti School Division during the 2009- 2010 school year, individual identities will not be 
discernable. To protect anonymity, pseudonyms will be used in all written representations of the 
data. However, because you are one of only a few Biology teachers in the district, there is the 
possibility that readers may be able to identify you. Therefore, you will be given the opportunity to 
review the results of the interviews and the test data and approve the relevant contents included in 
the report before it is submitted to my supervisory committee. There are no risk factors or negative 
consequences associated with your participation in the study. 
The information you provide will be used to complete my MEd Program and it may be used 
as well in future presentations and publications in educational contexts. If it is used subsequently, it 
will be subject to the same conditions of privacy that have been explained above for its use in my 
MEd Research Project. 
If you have any concerns or questions arising from this request or your participation, please 
contact me, Jonathan Konrad, by phone (780-356-2747) or by email 
(jonathankonrad@pwsd76.ab.ca), or you can contact my Supervisor, Dr. Bryan Hartman, at 
hartman@unbc.ca or (250} 960-6647. If you wish to register a complaint related to this request or 
your participation, you should contact UNBC's Office of Research at (reb@unbc.ca or 250.960.5650} . 
Sincerely yours, 
Jonathan Konrad 
Graduate student in the MEd Program 
Faculty of Education 
University of Northern British Columbia and Grande Prairie Regional College 
Phone 780-228-2384 
jonathankonrad@pwsd76.ab.ca 
44 
45 
Appendix B: Student Engagement Survey- SMART Response 
The following survey has been organized into twelve areas of focus. The areas are listed 
below with their corresponding abbreviations that will be used during the study. 
Focus Areas 
Abbreviation Focus Area 
A Exam Preview 
B Self-Appraisal 
c Learning 
D Negative Grade 
E Fun 
F Liking 
G Future Use 
H Motivation 
I Ease of Use 
Participation 
K Class Time 
L Attention 
Under each focus area the survey attempts to have three questions of similar intent. The 
students will then state their feedback to the statement on a Likert-style rating box as detailed here; 
1. Completely Agree 
2. Mostly Agree 
3. Slightly Agree 
4. Slightly Disagree 
5. Mostly Disagree 
6. Completely Disagree 
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The following questions were adapted from MacGeorge et al. (2008, p. 134 -136) using 
guidelines from Ruhe's toolkit for writing surveys to measure student engagement (2007). 
A1 Because of SMART Response, I have a better idea than usual of what to expect on exams. 
A2 I believe that I know more than usual about what will be emphasized on quizzes because of SMART 
Response. 
A3 Using SMART Response gives me a preview of what I will need to know for assignments. 
B1 Because of SMART Response it is easier than usual for me to tell whether I am mastering course 
material. 
B2 Because of SMART Response I am more certain than I usually am about how I am performing in the 
class. 
B3 Using SMART Response I am more confident than usual that I understand my teacher's 
expectations. 
C1 My knowledge of course material is improved by using SMART Response. 
C2 I understand more in this class than in my other classes because we use SMART Response. 
C3 SMART Response helps me remember the course material better than I usually do. 
01 SMART Response technology is interfering with my getting a good grade. 
02 Because we are using SMART Response, I expect to get a lower grade than I would otherwise. 
03 Using SMART Response prevents me from doing well on other assignments. 
E1 Using the SMART Response pad is fun . 
E2 It is exciting to answer questions using the SMART Response technology. 
E3 SMART Response technology lightens the class mood. 
F1 I enjoy using the SMART Response technology. 
F2 Using the SMART Response pad helped me enjoy this science class. 
F3 I have had a good experience with SMART Response technology. 
G1 I would like to use SMART Response in other science classes in future semesters. 
G2 I think SMART Response should be used in this class in future semesters. 
G3 I would like to use SMART Response in other types of classes in future semesters. 
H1 SMART Response boosts my enthusiasm for studying the material we learn in this course. 
H2 Using SMART Response makes me more motivated than I usually am to learn in this course. 
H3 Using SMART Response helps increase my interest in this subject. 
11 Using the SMART Response technology is easy. 
12 I have no problems using the SMART Response technology. 
13 The setup and use of the SMART Response pad was quick. 
J1 I feel more engaged during class than I usually do because we use SMART Response. 
J2 Because we use SMART Response, I have a greater sense of participation in this class than in my 
other classes. 
J3 Using SMART Response heightens my interest in whatever else we do during class. 
K1 I wish we spent less time using SMART Response. 
K2 Time spent on SMART Response is time well spent. 
K3 The amount of time spent on SMART Response was appropriate. 
L1 Using SMART Response makes me more attentive than usual during lectures. 
L2 SMART Response allowed me to be more attentive than usual during all activities of the class. 
L3 Using SMART Response helps me focus on the subject matter during class. 
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Appendix C: Student Engagement Survey- Regular Classroom 
The following survey has been organized into twelve areas of focus in the same pattern as 
the survey for the SMART Response survey requirements (see appendix B) . The areas are listed 
below with their corresponding abbreviations that will be used during the study. 
Focus Areas 
Abbreviation Focus Area 
A Exam Preview 
B Self-Appraisal 
c Learning 
D Negative Grade 
E Fun 
F Liking 
G Future Use 
H Motivation 
I Ease of Use 
J Participation 
K Class Time 
L Attention 
Under each focus area the survey attempts to have three questions of similar intent. The 
students will then state their feedback to the statement on a Likert-style rating box as detailed here; 
1. Completely Agree 
2. Mostly Agree 
3. Slightly Agree 
4. Slightly Disagree 
5. Mostly Disagree 
6. Completely Disagree 
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The following questions were designed to match the corresponding questions in the SMART 
Response survey. 
Al Daily class activities give me an idea of what to expect on exams. 
A2 Material emphasized on quizzes reflects daily class activities. 
A3 Daily work gives me a preview of what I need to know for major assignments. 
Bl I understand how well I am mastering course material from how I do in daily work. 
How well I perform in daily class activities helps me be certain of how I am performing overall in this 
B2 class. 
Completing daily activities gives me confidence that I understand my teacher's expectations for this 
B3 course. 
Cl My knowledge of course material is improved through daily classroom activities. 
C2 I understand science more in this class than previous classes because of our regular work. 
C3 Our daily classroom routine helps me remember the course material. 
Dl Daily class activities are interfering with my getting a good grade. 
D2 Because of our classroom routine, I expect to get a lower grade than I would otherwise. 
D3 Daily classroom work prevents me from doing well on larger assignments. 
El Our daily classroom routine is fun . 
E2 It is exciting to complete daily work in class. 
E3 Classroom routine keeps the class mood light. 
Fl I enjoy our daily class routine. 
F2 Completing daily activities helped me enjoy this science class. 
F3 I have had a good experience with this class's daily classroom activities. 
Gl I would like to have other science classes adopt the classroom routine we used in this class. 
G2 I think the regular class activities should be used in this class in future semesters. 
G3 I would like other types of classes in future semesters to adopt class work like this class. 
Hl Regular class work boosts my enthusiasm for studying the material we learn in this course. 
H2 Completing regular class activities makes me motivated to learn in this course. 
H3 Our class routine helped increase my interest in this subject. 
11 Regular class work is easy. 
12 I have no problems completing daily class activities. 
13 Our daily classroom activities are quick to setup. 
J1 Daily class activities are engaging. 
J2 Our regular class work gives me a sense of participation in the class. 
J3 Regular class activities heighten my interest for the major activities we do in this class. 
Kl I wish we spent less time on daily assignments. 
K2 Time spent on daily assignments is time well spent. 
K3 The amount of time spent on daily classroom activities was appropriate. 
Ll Our class routine keeps me attentive and alert. 
L2 Regular class activities in this class allowed me to be more attentive than in other classes. 
L3 Class activities help me focus on the subject matter during class. 
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Appendix D: Teacher Engagement Survey- SMART Response 
The following survey has been organized into the same twelve areas of focus used in the 
student survey (see appendix B) . The areas are listed below with their corresponding abbreviations 
that will be used during the study. 
Focus Areas 
Abbreviation Focus Area 
A Exam Preview 
B Self-Appraisal 
c Learning 
D Negative Grade 
E Fun 
F Liking 
G Future Use 
H Motivation 
I Ease of Use 
J Participation 
K Class Time 
L Attention 
Under each focus area the survey attempts to have three questions of similar intent. The 
teachers will then state their feedback to the statement on a Likert-style rating box as detailed here; 
1. Completely Agree 
2. Mostly Agree 
3. Slightly Agree 
4 . Slightly Disagree 
5. Mostly Disagree 
6. Completely Disagree 
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The following questions were adapted from MacGeorge et al. {2008, p. 134- 136) using 
guidelines from Ruhe's toolkit for writing surveys to measure student engagement {2007) . 
A1 Because of SMART Response, students have a good idea of what to expect on exams. 
A2 I believe that students know what will be emphasized on quizzes because of SMART Response. 
A3 Using SMART Response gives students a preview of what they will need to know for assignments. 
B1 Because of SMART Response it is easy for me to tell whether students are mastering course 
material. 
B2 Because of SMART Response I am more certain than usual how students are performing in the 
class. 
B3 Using SMART Response helps students to understand my expectations. 
C1 Students' knowledge of course material is improved by using SMART Response. 
C2 Students understand more in this class than most classes because we use SMART Response. 
C3 SMART Response helps students remember the course material better than they usually do. 
01 SMART Response technology is interfering with students getting a good grade. 
02 Because we are using SMART Response, I expect students to get a lower grade than they would 
otherwise. 
03 Using SMART Response prevents students from doing well on other assignments. 
E1 Using the SMART Response pad is fun . 
E2 It is exciting to answer questions using the SMART Response technology. 
E3 SMART Response technology lightens the class mood. 
F1 I enjoy using the SMART Response technology. 
F2 Using the SMART Response pad helped students enjoy this science class. 
F3 I have had a good experience with SMART Response technology. 
G1 I would like to use SMART Response in other science classes in future semesters. 
G2 I think SMART Response should be used in this class in future semesters. 
G3 I would like to use SMART Response in other types of classes in future semesters. 
H1 SMART Response boosts student enthusiasm for studying the material we learn in this course. 
H2 Using SMART Response makes students more motivated than usual to learn in this course. 
H3 Using SMART Response helps increase student interest in this subject. 
11 Using the SMART Response technology is easy. 
12 I have no problems using the SMART Response technology. 
13 Setup and use of the SMART Response pad was quick. 
J1 Students feel more engaged than they usually do during class because we use SMART Response. 
J2 Because we use SMART Response, I have a greater sense of participation in this class than in my 
other classes. 
J3 Using SMART Response heightens student interest in whatever else we do during class. 
K1 I wish we spent less time using SMART Response. 
K2 Time spent on SMART Response is time well spent. 
K3 The amount of time spent on SMART Response was appropriate. 
L1 Using SMART Response makes students more attentive than usual during lectures. 
L2 SMART Response allowed students to be more attentive than usual during all activities during 
class. 
L3 Using SMART Response helps students focus on the subject matter during class. 
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Appendix E: Teacher Engagement Survey- Regular Classroom 
The following survey has been organized into twelve areas of focus in the same pattern as 
the survey for SMART Response survey requirements (see appendix D) . The areas are listed below 
with their corresponding abbreviations that will be used during the study. 
Focus Areas 
Abbreviation Focus Area 
A Exam Preview 
B Self-Appraisal 
c Learning 
D Negative Grade 
E Fun 
F Liking 
G Future Use 
H Motivation 
I Ease of Use 
J Participation 
K Class Time 
L Attention 
Under each focus area the survey attempts to have three questions of similar intent. The 
teachers will then state their feedback to the statement on a Likert-style rating box as detailed here; 
1. Completely Agree 
2. Mostly Agree 
3. Slightly Agree 
4. Slightly Disagree 
5. Mostly Disagree 
6. Completely Disagree 
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The following questions were designed to match the corresponding questions in the SMART 
Response survey. 
Al Daily class activities give students an idea of what to expect on exams. 
A2 Material emphasized on quizzes reflects daily class activities. 
A3 Daily work gives students a preview of what they need to know for major assignments. 
Bl I understand how well students are mastering course material from how they do in daily work. 
How well students perform in daily class activities helps me be certain of how they are performing 
B2 overall in this class. 
Completing daily activities gives students confidence that they understand my expectations for this 
B3 course. 
Cl Students' knowledge of course material is improved through daily classroom activities. 
C2 Students understand science very well in this class because of our regular work. 
C3 Our daily classroom routine helps students remember the course material. 
Dl Daily class activities are interfering with students getting a good grade. 
Because of our classroom routine, I expect students to get a lower grade than they would 
D2 otherwise. 
D3 Daily classroom work prevents students from doing well on larger assignments. 
El Our daily classroom routine is fun . 
E2 It is exciting to complete daily work in class. 
E3 Classroom routine keeps the class mood light. 
Fl I enjoy our daily class routine . 
F2 Completing daily activities helped students enjoy this science class. 
F3 I have had a good experience with using this class's daily activit ies. 
Gl I would like to have other science classes adopt the classroom routine we used in this class. 
G2 I think the regular class activities should be used in this class in future semesters. 
G3 I would like other types of classes in future semesters to adopt class work like this class. 
Hl Regular class work boosts students' enthusiasm for studying the material we learn in this course. 
H2 Completing regular class activities increases students' motivation to learn in this course. 
H3 Our class routine helped increase student interest in this subject. 
11 Regular class work is easy. 
12 I have no problems preparing for daily class activities. 
13 Our daily classroom activities are quick to setup. 
J1 Daily class activities are engaging. 
J2 Our regular class work gives me a sense of participation in the class. 
J3 Regular class activities heighten student interest in the larger activities we do in this class. 
Kl I wish we spent less time on daily assignments. 
K2 Time spent on daily assignments is time well spent. 
K3 The amount of time spent on daily classroom activities was appropriate. 
L1 Our class routine keeps students attentive and alert. 
L2 Regular class activities in this class allow students to be more attentive than in other classes. 
L3 Class activities help students focus on the subject matter during class. 
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